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表面式永磁同步电机初始转子位置估计技术

韦鲲，金辛海

上海新时达电气有限公司研发中心

摘要： 针对表面安装式永磁同步电机，给出了电机解耦模型，分析了电枢绕组的电感饱和效应，提出了一种判断初始转子位置的综合

性方法。该方法中给电枢绕组施加电压空间矢量，将各矢量下对应的电流变换为等效直流电流并通过判断其大小，确定出转子初始位置

角度；在此基础之上，给电机定子绕组施加等宽电压脉冲，通过比较各绕组电流的变化率，得到转子磁极指向区域；在电压空间矢量方

法下判断得到的转子位置角度如果位于磁极指向区域内，表明判断结果正确。给出了该方法的原理介绍以及实施策略。以DSP控制的永

磁同步电机系统为试验平台，对所提出的方法进行了试验验证及试验结果分析，结果表明，该方法能够可靠而有效的估计初始转子位

置。
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Initial Rotor Position Estimate Technique on Surface Mounted Permanent Magnet Synchronous 
Motor

WEI Kun, JIN Xin-hai 

R&D Center, Shanghai STEP Electric Co. Ltd 

Abstract: A novel initial rotor position estimate method is proposed on the surface mounted permanent magnet 
synchronous motor(PMSM), which is based on the PMSM de-coupled model analysis. In the scheme, a space voltage pulse 
width modulation(SVPWM) algorithm is adopted firstly. The equivalent phase current values are compared and an initial 
rotor position angle is acquired. Secondly, identical width voltage pulses are applied to the motor armatures. The 
orientation zone of permanent magnet pole of the rotor is gained according to the compare results of the corresponding 
change rates of phase currents. The resulted rotor position angle is thought to be the right rotor position angle only when 
the gained angle lies in the acquired orientation zone. The proposed method is implemented and verified by the 
experimental results on a DSP based control system. The experimental results are analyzed. In the proposed method, an 
initial rotor position angle is gained more reliably and efficiently.

Keywords: permanent magnet synchronous motor   inductor saturation effect   initial rotor position   space 
voltage pulse width modulation   identical width voltage pulse   
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